Deletion mutation in the signal anchor domain activates cleavage of the influenza virus neuraminidase, a type II transmembrane protein.
Influenza virus neuraminidase (NA) is a type II integral membrane protein with a long hydrophobic domain [29 amino acids (aa)] at the N terminus that functions as an uncleaved signal for translocation into the endoplasmic reticulum and anchors the protein in the membrane. The function of the transmembrane domain in intracellular transport was investigated by deletion mutagenesis. Expression of the mutated NA in eukaryotic cells and by in vitro translation in the presence of membranes showed that the deletion of eight amino acids (aa 28 to 35) from the carboxy end of the signal anchor domain resulted in cleavage, probably by the signal peptidase and secretion of NA into the culture medium. The mutant NA (N28-35) was present inside the cell predominantly as dimers, secreted as dimers, and was enzymatically inactive. When translated in vitro in the presence of dog pancreatic microsomal membranes, the N28-35 protein underwent cleavage and did not remain anchored to membranes. Two other deletion mutants in the transmembrane domain, N7-17 and N17-23, were partially cleaved and secreted, whereas two mutants, one (N19-27) lacking nine aa in the central region and the other (N1-14) lacking the first 14aa from the N terminus remained uncleaved and exhibited a phenotype similar to the wild-type NA. We conclude that the longer transmembrane domain (29 aa) may play an important role in determining that type II signal is not cleaved during translocation; however, in addition, adjacent amino acid sequences also provide determinants important in signal cleavage.